I. Introduction
The study of the vibrational and rotational spectra of small molecules has provided a powerful method for probing certain aspects of molecular structure and intramolecular forces. In great part this has resulted from the highly developed theoretical tools which have been available and from the feasibility of applying these tools to the detailed analysis of such molecules [HERZBERG (76) ; WILSON, DEClOS, CROSS (245)]. A comparable analysis of the spectra of large molecules is far from having been achieved. Although the basic principles underlying the origin of the spectra of large molecules are understood, the complexity of the problem has hindered the achievement of the kind of detailed solution which is possible for small molecules. As a result it has been observed that".., the most that can be stated at present about a large organic molecule or polymer is that it does or does not contain certain chemical groups, and even this statement has frequently to be hedged about with qualifications" [SUTHERLAND (273) ]. The implication of this situation is that if a complete analysis of the spectrum of a large molecule could be achieved, additional significant information would undoubtedly be a consequence. In recent years increasing efforts have been made in this direction, particularly in the case of high polymers. This has been a result of the exploitation of certain simplifying features of polymer spectra, the development of techniques which have extended and amplified our experimental data, and the realization that infrared spectroscopy provides a structural tool which often complements other methods such as x-ray diffraction ESUTHERLAND (273) ; KRIMM (Q6)]. The aims of this article are to discuss the kind of approach to the complete analysis of higll polymer spectra which is developing at the present time, and to examine the results of its application to the spectra of several high polymers. We will begin by reviewing briefly the theory of the origin of vibrational spectra and by indicating how this theory was initially applied to the spectroscopy of complex molecules.
A. Origin of Vibrational Spectra
The energy of a molecule is determined by several factors: the state of motion (in the classical sense) of its electrons, the vibrations of its nuclei, the rotation of the molecule as a unit, and its translation in space. The translation of a molecule does not lead to any interaction with electromagnetic radiation, and we will therefore neglect it in this discussion. The rotation of a molecule can give rise to the absorption or Raman scattering of radiation, but since, under the usual conditions in which high polymers are examined, such free rotation of the entire molecule is not feasible, we will leave out of consideration this contribution to the energy. The energy of such a non-rotating molecule is therefore
